Iron deficiency, defined as a serum ferritin level less than or equal to 50 tLg/l was found in 28 (11%) of 252 consecutive elderly in-patients (mean age 81 years). Sixteen among them were anaemic and only five had a microcytic anaemia. In a separate study, 15 anaemic and 13 non-anaemic iron-deficient elderly in-patients were investigated in order to evaluate the prevalence of gastrointestinal symptoms and lesions in both groups. In nine of the anaemic and seven of the non-anaemic patients a potential cause for the iron deficiency was established. Most anaemic and non-anaemic patients lacked the symptoms described as suggestive of underlying gastrointestinal pathology. Thus, a ferritin level less than or equal to 50 ,ug/l justifies a gastrointestinal investigation ifthe general condition alows for it as well in anaemic as in non-anaemic elderly hospitalized patients. Therefore, serum ferritin should be part of the routine biochemical investigation of elderly in-patients.
Introduction
Anaemia is a common problem in the elderly and next to the anaemia of chronic disorders, iron deficiency is its second most common cause in an hospitalized elderly population.' Recently published clinical studies on iron deficiency emphasized the value of the serum ferritin level as the main diagnostic index.2'4 In a general geriatric population, Guyatt and coworkers demonstrated that a serum ferritin level below 45 l.g/l was the best cut-off limit of iron deficiency in this group. 3 We confirmed those data and found that a serum ferritin level less than or equal to 50 Slg/l was strongly suggestive of iron deficiency. 4 The aims of the present study were to determine the prevalence of iron deficiency in a consecutive elderly hospitalized group and to examine to what extent gastrointestinal investigation would reveal a potential causative lesion in nonanaemic as well as in anaemic iron-deficient patients.
Patients and methods
The first study group (group A) comprised 252 consecutive elderly patients aged 70 years and older, and referred to the acute geriatric unit of our hospital. Peripheral blood counts were analysed on a Coulter S Plus IV and a radioimmunoassay (Becton-Dickinson) was used to assess ferritin in serum. The vitamin B12 and folate in red blood cell levels of these patients are reported elsewhere.5 Anaemia was defined according to the World Health Organization criteria (haemoglobin < 13.0 g/dl for mean and < 12.0 g/dl for women). Iron deficiency was diagnosed as a serum ferritin level less than or equal to 50 g/1l.4
In order to assess the efficiency of a gastrointestinal investigation in anaemic as well as in nonanaemic elderly (aged 70-94 years) in-patients with iron deficiency, 13 consecutive non-anaemic patients were compared with another group of 15 consecutive anaemic patients (group B) in a separate study. They all had a serum ferritin level less than 50 fig/l and were identified over approximately the same period. None of these 28 patients belonged to the former group of 252 elderly patients. The following exclusion criteria were applied: a confirmed malignancy upon admission; an obvious cause of blood loss such as trauma, recent surgery, urological pathology; follow-up of a previously diagnosed gastrointestinal lesion (either benign or malignant); known primary haematological disease; mental impairment or a poor general condition which might interfere with an adequate investigation. Patients with a low serum ferritin and normal haemoglobin level who developed anaemia due to overt gastrointestinal blood loss during the first days of hospitalization were also excluded from the non-anaemic group. None of the patients included in the study was Results Figure 1 shows the relation between serum ferritin and haemoglobin in 252 consecutive elderly inpatients (group A) older than 70 years (110 males and 142 females, mean age 81 years, range 70-96 years). A serum ferritin level below or equal to 50 tg/l was found in nine men and 19 women (11% of the total group). Sixteen (57%) of them were anaemic and seven (25%) had a mean corpuscular volume below 80 fl ofwhom two were not anaemic. Table I summarizes the haematological data of the 15 anaemic and 13 non-anaemic iron-deficient patients of group B who had a gastrointestinal investigation. Serum ferritin and total iron binding capacity did not differ significantly between both groups. Five of the anaemic though none of the non-anaemic patients had a mean corpuscular volume below 80 fl. All but one of the non-anaemic patients had a normal haemoglobin level upon discharge without iron supplementation during hospitalization. The other patient died because ofa septic shock complicated with anaemia. Table II shows the findings of the gastrointestinal exploration of the patients of group B. In nine of the 15 anaemic and in seven of the 13 nonanaemic patients (P = NS), a potential cause for gastrointestinal blood loss was found including two patients taking NSAID though without specific gastrointestinal lesions. NSAID were used daily by four and warfarin by one patient. In three of these five patients, a specific upper gastrointestinal lesion was demonstrated but none of them had colonic lesions. Table III represents the association between the clinical symptoms and gastrointestinal lesions (on endoscopy and radiography) in group B. Nineteen of the 28 patients had no upper or lower gastrointestinal symptoms though a gastrointestinal lesion on endoscopy or radiography was found in eight and one patient without a visible gastrointestinal lesion used NSAID. Upper gastrointestinal symptoms were present in three each of the anaemic (20%) and the non-anaemic (23%) subjects (P = NS). Lower gastrointestinal symptoms were present in only four of the 24 patients who underwent a colonic assessment. Of the three patients with a colorectal carcinoma, only one had specific lower gastrointestinal symptoms. Values other than number of patients are means ( ± SD). 1 the diagnostic yield of investigating iron deficient but non-anaemic elderly patients has not been examined so far.
The prevalence of gastrointestinal symptoms and lesions is equal in non-anaemic and anaemic patients with iron deficiency in our study. However, most patients deficient in iron have no history suggestive of a significant gastrointestinal lesion and their symptoms are atypical.9 A gastrointestinal cause, potentially responsible for the iron deficiency was identified in 16 of the 28 (57%) patients; 14 had a radiologically or endoscopically proven gastrointestinal lesion and another two patients took NSAID though a gastrointestinal lesion was not identified. This results is slightly lower than other published series.", [8] [9] [10] [11] However, the criteria for significant gastrointestinal symptoms and potential lesions are rather stringent in this study. Colonoscopy and barium enema are the two most important colonic investigation techniques. Which one is to be preferred remains a matter of debate.12-14 Barium enema was chosen as the main technique for the initial evaluation of the colon in this study because it causes less discomfort and was considered safer. As a consequence, some smaller neoplastic lesions, polyps and especially angiodysplasia might not have been recognized.
No patient with a benign upper gastrointestinal lesion had significant colonic pathology; the three patients with a colorectal cancer had a normal upper gastrointestinal endoscopy. The occurrence of colonic tumours was the same in non-anaemic iron-deficient patients as in anaemic iron-deficient patients suggesting that colonic investigation is also indicated in iron-deficient patients without anaemia. However, these findings have to be interpreted cautiously. The total population investigated in this study is too small to evaluate critically whether a colonic investigation is needed in those elderly patients with iron deficiency in whom a benign upper gastrointestinal lesion is discovered, as suggested by others.79 Subsequently, no control group of patients with a serum ferritin level higher than 50 fig/l was studied.
In conclusion, iron deficiency is a significant problem in anaemic and non-anaemic elderly inpatients. Our findings provide some evidence that upper and lower gastrointestinal investigations are appropriate in non-anaemic as well as in anaemic elderly in-patients with iron deficiency as far as a therapeutical benefit might be expected. Therefore, serum ferritin level should be part of the routine biochemical investigation of the hospitalized elderly patient.
